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The importance of herbarium records

in documenting the occurrence and changing distribution of the

adventive moss species Pseudoscleropodium purum in Victoria
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Abstract

Herbarium records are essential, verifiable records of a species at a particular place and time. Very
few cryptogams are listed as environmental weeds. Over time, the distribution of the adventive
moss Pseudoscleropodium purum in Victoria has expanded, and there is now evidence of it occur-
ring in native vegetation. The capacity for growing a new plant from fragments requires care in

managing disturbed, grassy areas where this moss grows. (7 he Victorian Naturalist 127 (4) 2010, 146-150)
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Herbarium specimens are a permanent record

confirming the occurrence of a species at a par-

ticular locality and time. The label data associ-

ated with the specimens also provide a verifiable

and invaluable source of information such as

distribution, ecological preferences and associ-

ated species. Once databased, the information

accompanying the specimens becomes readily

accessible. The occurrence and distribution of

a particular weed species is often based on her-

barium specimens and anecdotal observations.

While anecdotal observations are valuable con-

tributions, they are usually not represented by
a voucher and often lack associated habitat and
substrate details.

For higher plants that are known weeds, there

is usually extensive knowledge about their tax-

onomy, biology and ecology which informs

monitoring and management programs. In Vic-

toria alone there are c. 1434 listed higher plant

weed species, which includes native Victorian

and Australian plants (Stajsic pers. comm.
2010). In contrast, there are very few species

of cryptogams (mosses, liverworts, lichens and
fungi) listed as weeds. To date in Australia, two
mosses are considered weedy species, Rhytidi-

adelphus squarrosus (Hedw.) Warnst. recorded

from Tasmania (Dalton 1997) and Pseucoscle-

ropodium purum (Hedw.) M.Fleisch. recorded

from south-eastern Australia (Scott and Stone

1976; Meagher and Fuhrer 2003). The liverwort

Marchantia polymorpha introduced from Eu-

rope has long been recognised as a weedy spe-

cies in nurseries, greenhouses and home gar-

dens (Scott 1985; Meagher and Fuhrer 2003).

More recently, there has been increased docu-
mentation of the fungus Amanita muscaria in-

troduced with Pinus radiata, escaping into na-

tive forests of Victoria, New South Wales and
Tasmania (Fuhrer and Robinson 1992; Dunk
2002; Lebel pers. comm. 2010).

The precise original range of the European
moss Pseudoscleropodium purum (Hedw.)

M.Fleisch. is uncertain. It now occurs through-

out Europe, the United Kingdom, a few locali-

ties in the USA (Miller and Trigoboff 2001),

Chile (Allen and Crosby 1987), New Zealand
(Lewinsky and Bartlett 1982) and Australia

(Scott and Stone 1976). It is widespread in both

natural and disturbed habitats.

In Australia P purum is currently recorded

from NewSouth Wales, Victoria and Tasmania
(Fig. 1). The distribution map is based on speci-

men data from the Australia’s Virtual Herbari-

umwhich includes vouchers held at MEL, NSW
and HO. Anecdotal observations or data from
specimens held in University herbaria are not

included in the distribution map (Fuhrer 2004;

Adair et al 2008; Manningham City Council

2008; Downing pers. comm2010; Gibson pers.

comm. 2010). Unfortunately, though containing

valuable records, in many cases the University

collections are basically inaccessible, being ‘un-

listed’ (as many are not registered herbaria) and
generally not databased. In Victoria, there are a

number of disjunct records which extend from

Portland in western Victoria, to the Tarra Valley

in East Gippsland, and Wendouree, north-west

of Melbourne. Most records are from Metro-

politan Melbourne, particularly the eastern
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Fig. 1 . Distribution of Pseudoscleropodium purum in

Australia, (specimen data reproduced from Austral-

ia’s Virtual Herbarium with permission of the Coun-
cil of Heads of Australasian Herbaria Inc.).

bayside, eastern and north eastern suburbs and
the Central Highlands (Fig. 2). An increase in

documented records of P purum over the last

decade suggests that it is spreading in these lat-

ter localities (Fig. 1), although these vouchers

may represent a collecting bias (Table 1).

Herbarium records indicate that P. purum was
first recorded in Victoria in 1946; exactly when
and how it was introduced is unknown. The
introduction of this species outside Europe has

been attributed to its use as packaging material

for nursery stock (Lawton 1960; Dickson 1967;

Schofield and Crum 1972; Miller and Trigoboff

2001). Given that one of the earliest records is

from soil beneath conifers, there is the possibil-

ity that this species was introduced into Victo-

ria in a similar manner.

Where Ppurum has been documented outside

its natural range, it occurs in disturbed areas

(Lewinsky 8c Bartlett 1982, Miller 8c Trigoboff

2001, Downing pers. comm. 2010) Collect-

ing details from Victorian herbarium records

indicate that P purum occurs predominantly
where there has been disturbance e.g. edges of

walking tracks in reserves and parks, in picnic

areas, along roadsides and roadside embank-
ments. In Sydney, it is often found where there

are increased levels of nutrients (e.g. leachate

from concrete and bitumen), moisture (e.g.

from storm water drains), and permeable sub-

strates (e.g. soil, sand, sandstone) covered with

hard surfaces such as concrete. Psuedoscleropo-

dium purum does particularly well where there
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Fig. 2. Distribution of Pseudoscleropodium purum in

Victoria (specimen data reproduced from Australia’s

Virtual Herbarium with permission of the Council of

Heads of Australasian Herbaria Inc.).

is added calcium carbonate, either on natural

occurring limestones, or paddocks that have

been fertilised, or close to drains, concrete

paths, roads and gutters (Downing pers. comm.
2010). More recent collections from Victoria

are confirming what has been suspected for

some time, that the species is invading native

vegetation (Table 1).

Pseudoscleropodium purum belongs to the

family Brachytheciaceae, which is characterised

by pleurocarpous mosses. This moss forms quite

extensive green to yellow mats (Schofield 2008),

often with robust stems weaving through grass

on roadside verges or in lawns (Fig. 3). Stems are

julaceous, and easily recognised by their regular-

ly pinnately branched habit. Leaves are concave
and the leaf apex is reflexed (Schofield 2008).

This species is dioicous (male and female repro-

ductive structures occur on separate plants) and
outside its natural range there are few records

of this species producing sporophytes. In the

southern hemisphere, the only known record of

sporophytes is from NewZealand (Lewinsky and
Bartlett 1982), where they are still considered

extremely rare (Fife pers. comm. 2010). There-

fore, this moss must reproduce through another
mechanism. Sporophytes are not known from
Australia, and P. purum does not produce spe-

cialised asexual propagules (i.e. gemmae, tubers,

flagelliferous branches), therefore the spread
of this moss has been attributed to its ability to

readily establish new populations from frag-

ments (totipotency, the ability of any fragment
to grow into a new plant (Malcolm and Mal-
colm 2006; Lewinsky and Bartlett 1982, Miller
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Fig. 3. Pseudoscleropodium purum growing in a disturbed area (photo courtesy of MGibson).

and TrigobofF 2001). Mowing of grassed areas in

reserves and road embankments where this spe-

cies is often commonproduces fragments which
can then be easily dispersed by wind, humans
and machinery.

Herbarium records to date support the de-

scription of this species as an adventive weed
with the potential for it to invade more areas

of native vegetation. In the USA this species is

spreading rapidly and is considered a ‘trouble-

some lawn weed’ (Rohrerand Kirkpatrick 1985).

This moss could become a serious environmen-
tal weed in Australia as the tiny fragments are

readily dispersed through human activity and
quite possibly by wind. A greater awareness of

adventive bryophytes is slowly developing with

P. purum being included in plant inventories

(Adair et al 2008, Manningham City Council

2008). This awareness is also influencing col-

lecting effort as is apparent from the increased

number of vouchers accessioned at MELin the

last decade. Increasingly government agencies

and consultants request information on the dis-

tribution of weed taxa from State and Territory

herbaria, therefore to monitor the spread of this

and other potential cryptogamic adventive spe-

cies it is crucial that records are supported by
herbarium vouchers.
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Table 1. Year of collection, habitat and associated notes from vouchers of Pseudoscleropodium purum at

MEL.

Date of Bioregion Habitat
collection

1946 Gippsland Plain Earliest collection yet of this introduced species.

1956 Midlands In dense shade, on ground under planted conifers.

Vic Volcanic Plain Forming large patches on the ground. Sometimes with Hypnum
crupressiforme. Abundant, (spreading.)

1960s Gippsland Plain

Gippsland ITighlands Forming large loose masses on sandy soil of paddock, climbing
up into near tea-tree scrub.

Eastern Highlands Luxuriant along a roadside bank between creek and buildings.

1990s Eastern Highlands Abundant.

Eastern Highlands/

Gippsland Plain

In grass near dam. Abundant in the area.

Midlands In dry sclerophyll forest dominated by Eucalyptus obliqua, E. radiata

and E. dives, on Ordovician sediments with quartz. Growing among
leaf litter on a south facing earthbank in an old gold mining shaft.

Forming extensive cover in areas.

Vic. Volcanic Plain In degraded weedy woodland with a mixture of planted and
remnant vegetation. Woodland dominated by Eucalyptus
camaldulensis, E. viminalis and Acacia melanoxylon. Geology is

Quaternary Newer basaltic. Growing on the ground among
predominantly exotic grass and leaf litter. Associated with
Hypnum cupressiforme.

2000 Eastern Highlands Temperate rain forest margin. Terrestrial on earth wall along parking lot.

2001 Eastern Highlands Grassy area of picnic ground. Terrestrial.

2005 Gippsland Plain In remnant, dense heathland on grey- white sandy soil. Terricolous,
among leaf litter. Forming a large, dense mat 1 x 1 m. Only one
patch seen. Associated spp: Bossiaea cinerea, Cassytha pubescens
(abundant,), Correa reflexa, Dianella brevicaulis , Hibbertia acicularis,

H. sericea, Lepdiosperma concavum , Opercularia varia, Ricinocarpos
pinifolius, Senecio glomeratus and Thelymitra brevioflia.

Eastern Highlands In swampy Eucalyptus camphora woodland. Terricolous, the
infestation is several square metres in area.

2006 Gippsland Plain Growing on the ground among moist grass (mainly *Ehrharta

erecta), in disturbed and weedy Banksia integrifolia woodland.
Associated species: Acacia longifolia subsp. sophorae

, *Delairea
odorata, Leptospermum laevigatum and Rhagodia candolleana.
Mat forming. Covering an area 1 x 1 m.
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Table 1 cntd.

Date ot Bioregion Habitat

2UU5 Eastern Highlands Terricolous, amongst moist grass beside walking track, in tall open
forest dominated by Eucalyptus cypellocarpa and E. viminalis
subsp. viminalis

,

with understorey of Acacia dealbata and A.
obliquenervia. Forming extensive mats, 2 x 2 min size.

Eastern Highlands Terricolous, amongst moist grass beside the road, in tall forest

dominated by Eucalyptus aff camphora and E. cypellocarpa , with
an understorey of Acacia dealbata , Cassinia aculeata,

Lepdiosperma laterale var. majus and Melaleuca squarrosa.
Forming extensive, dense mats. Commonbeside road.

Gippsland Plain Terricolous, in disturbed, weedy area between the former
Ludwigia pond and the bike path. Growing among *Dactylis

glomerata. Associated with Eurhynchium praelongum. Forming
extensive mat. Common.

Eastern Highlands Terricolous, beside the road in a sparsely grassed site, in dry
open heathy woodland dominated by Eucalyptus goniocalyx and
E. obliqua. Associated with: Acacia leprosa, A. myrtifolia

,

*Agrostis capillaris
,

Cassinia aculeata, Gahnia radula,

Gonocarpus etragynys, Hakea ulicina , Helichrysum scorpioides,

Pimeleaflava , Thuidiopsis furfurosa, Themeda triandra and Viola
hederacea. Forming extensive, dense mats. This patch 6 x 2 m.

Gippsland Plain Disturbed Melaleuca ericifolia shrubland. Growing beneath tree

canopy. Mat forming moss. Yellowish colouration. Common.

Gippsland Plain Terricolous, on grey- white sand in relatively species diverse

coastal heathland. Growing in partial shade adjacent to

Leptospermum laevigatum. Associated species: Bossiaea cinerea,

Dianella brevicaulis, Leptospermum continentale and Pteridium
esculentum. Forming a dense mat. Only one patch seen, 1.5 x 1 m.

2007 Gippsland Plain Growing beside walking track in disturbed Eucalyptus radiata, E. obliqua

and E. viminalis woodland. Associated species: Acacia mearnsii

,

A. melanoxylon , A. verticillata, Pteridium esculentum, Gahnia radula,

Senecio glomeratus, * Asparagus asparagoides, *Oxalis incarnate,

alien grasses, Eurhynchium praelongum (common). Terricolous,

among moist grass and litter. Forming extensive, light-green mats.

Commonalong the walking track.

2008 Eastern Highlands In slashed roadside, with adjacent Eucalyptus obliqua and E. radiata

dominated forest. Terricolous, among grass. Forming extensive

mats. Common.

Eastern Highlands Growing in moist grass, beside road, at the edge of tall open
forest dominated by Eucalyptus nitens and E. regnans. Terricolous,

forming extensive carpets. Commonat site of collection.

Eastern Highlands Degraded, weedy roadside remnant, with an overstorey of

Eucalyptus cypellocarpa. On the ground, among grass and litter.

Forming a patch ca. 1 metre across.

* Associated species introduced either to the state or locality.

Caterpillars on Dandelion and Cats Ear flowers. Photos by Virgil Hubregtse; see article on page 155.
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